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Introduction 
Vertical jumps, such as drop jumps (DJ) and countermovement jumps (CMJ) are a very important 
measure in sports biomechanics research routinely used to monitor levels of performance in sports 
training and conditioning.  As an alternative to the force platform, the force acting on the centre of 
mass (CoM) may be estimated using accelerometers (Kenny et al., 2012; Linthorne, 2001). The aim of 
this work was to evaluate the SHIMMER device accelerometer estimates of CoM force against the 
more generally accepted force platform.  
 
Methods 
Twelve volunteers, who were injury free at the time of testing, participated in the study. Ethical 
approval was granted by the University Research Ethics Committee and all participants completed an 
informed consent form before testing.  Participants performed a standardised warm up and 3 
submaximal attempts at both CMJ and DJ.  Participants performed 5 CMJs and 5 DJs from a 0.30 m 
height. Jumps were performed on a dual AMTI OR6-5 force platform. An accelerometer from the 
SHIMMER platform was attached to participants near their CoM. 
 
Results 
Table 1 shows the mean results (±SD) for all variables for CMJ and DJ.   
 
Table 1: Comparison of Force Plate and Accelerometer for Counter Movement Jumps and Drop Jumps 
 Min. Eccentric 
Force (CMJ) 
Peak Concentric 
Force (CMJ) 
Peak Force Take-
off (DJ) 
Peak Force 
Landing (DJ) 
Force Plate  ±SD 
(N) 
239 ±162 1727 ±359.52* 3378 ±1077* 2521 ± 714* 
Accelerometer 
±SD (N) 
228 ±133 2346 ±746.33 4422 ± 1185 3872 ± 586 
% Difference   4.8 35.8 31.9 53.6 
Systematic Bias 
(N) 
11 -619 -1044 -1351 
ICC  
(95% CI) 
0.936 
(0.780 – 0.982) 
0.602 
(-0.268 – 0.889) 
0.768 
(-0.193 – 0.950) 
0.404 
(-0.89 – 0.813) 
   
*Denotes p<0.001 
 Discussion 
The results of this investigation generally showed significantly higher estimations in peak forces for 
resultant accelerometer data compared to the resultant force platform data in both the CMJs and DJs.  
For CMJs, the results showed good agreement between the accelerometer and force platform for 
minimum force in the eccentric phase of the jump.  The ICCs and limits of agreement were low to 
moderate for peak concentric force in the CMJ and peak forces at take-off and landing in the DJ.  
 
Conclusion 
Due to the fact that only the resultant acceleration and force was analysed, a consistent systematic 
difference exists between devices. This study identified that the acceleration measured using the 
SHIMMER device cannot be used interchangeably with the force calculated using the force platform.  
However, further research is required on the use of the SHIMMER device with the added 
functionality of the gyroscope to analyse the results more accurately and achieve the vertical 
component only of the acceleration of the body.   
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